present amendment. 

In the outstanding official Action, Claims 15-18 were rejected under 35 U.S.C. 
§103(a) as being unpatentable over Radjai etal. ("Effects of Electromagnetic ...") in view of 
Vives ("Effects of Forced Electromagnetic Vibrations ..."). 

Claims 15 and 18 have been amended, and Claim 19 has been newly added herein. 
These amendments and addition to the claims find full support in the original specification, 
claims and drawings. For example, amended Claims 15 and 18 and new Claim 19 are 
supported by 1 1 pages, lines 2-6 and lines 14-16, of the specification, original Claims 1-10. 
Hence, these claims are not believed to raise a question of new matter. 

Briefly, Claim 15 of the present invention is directed to a method for producing a 
refined microstructure of a metallic material and shifting a refined material to a periphery of a 
container to yield the refined material concentrated in an end portion of the metallic material, 
and themertio^^ the molten metallic material to a solidification process at 

f temperatures lower than a liquidus of the molten metallic material, applying an electric 
current and a magnetic field simultaneously to the metallic material during a solidification 
process at temperatures lower than the liquidus of the molten metallic material to crush into 
small pieces solid crystals of the metallic material generated during the solidification process 
v and to shift the small pieces to a periphery of the metallic material in the container, and 
/ yielding a refined microstructure of the metallic material concentrated in the end portion of 
the metallic material in the container. By applying an electric current and a magnetic field to 
the metallic material as such, a refined microstructure of a metallic material is produced and 
shifted to the periphery of a container and thereby the refined material concentrated in the end 
portion of the metallic material in the container can be yielded. 

The outstanding Official Action asserts that " Radiaietal. substantially show the 
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invention as claimed except Radjaietal. do not disclose to crush solid crystals into small 
pieces during a solidification process at temperatures lower than the liquidus." However, not 
only RadjaLataL do not disclose to crush solid cr ystals into small pieces during a 
solidification process at temperatures lower than the liquidus, as mentioned in the Official 
/ Action, but also RadjaiataL do not teach applying an electric current and a magnetic field 

simultaneously to the metallic material during a solidification process at temperatures lower 
j than the liquidus of the molten metallic material ... to shift the small pieces to a periphery of 
the metallic material in the container, and yielding a refined microstructure of the metallic 
material concentrated in the end portion of the metallic material in the container" as recited in 
amended Claim 15. On the other hand, Radjaietal. disclose "[suspended silicon particles 
multiplied in number with a reduction in size by vibrations at temperatures higher than the 
liquidus and agglomerated and repelled to the outer surface after the start of solidification." 
In other words, RadjaietaL simply disclose suspended silicon particles agglomerated and 
repelled to the outer surface. 

Furthermore, according to RadjaieLaL, the suspended silicon particles are used and 
/ the particles are multiplied in number with a reduction in size by vibrations at temperatures 
higher than the liquidus, whereas according to Claim 15 of the present invention, solid 
crystals of the metallic material generated during the solidification process are used and the 
crystals are crushed into small pieces by applying an electric current and a magnetic field 
simultaneously to the metallic material during a solidification process at temperatures lower 
thanjhe^d^hift them to a periphery of the metallic material in aTontainer. ' 

On those bases, it is respectfully submitted that the subject matter recited in Claim 15 
is believed to be distinguishable from Radiai etal 

Likewise, Viyeg discloses effects of forced electromagnetic vibrations during the 



1 5 .s also believed to be distinguishable from Mm 
render the subject matter recited in Claim 1 5. 

allowable as well. 
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In view of *. amendments and discussions presented above, the present a P p,ica«i„„ is 

earnestly solicited. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND 
MAIER/& NEUSTA DT p. C . 
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MAIER/& NEUSTADT 

-Gregory J. Maier 
Registration No. 25,599 
Robert T. Pous 
Registration No. 29,099 
Attorneys of Record 
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Marked-Up Copy 

Serial No:__09/158 i 022 

Amendment Filed on: 
July 31. 2nn? 




JNTHECT ATMg 

Please cancel Claims 16 and 17 without prejudice, and amend Claims 15 and 18 as 
follows: 

-15. (Twice Amended) A method for producing a refined microstructure of a 
mea ' liCma,erialaad ^ ffi ^^ 

SSSmSUmS ^^ comp rising: 

subjecting the mo„en metaliic materia, to a so.idification process a, temperatures 

lower than a liquidus of the molten metallic material; 

applying ^M^r^^r^ including Q „ e ^ 6hetmag ^ y .^ 
force and an ultrasonic vibrating force] ar^ri^r^^^ 

to the metamc materia, during a solidification process a, temperatures lower 
thantnehouidusofthemo^ 

v,a impact pressure generated during collapse of the cavities,] solid crystal of the me,a„ic 
materia, generated during the solidification process a^iilth,^^ 
Beripherv of the metallic : r ,| . e nnnfain „, ^ 

* a refined microstore of the m=,al,ic materia, ^r^Liair^! 
portion of the metallic ma „ ri „ f ; r , h „ rnnt1| | || , 

16. (Canceled) 

17. (Canceled) 

.8. (Twice Amended) The memod of Claim 15, wherein ^e^^^ 
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Please add new Claim 19 as follows: 
-19. (New)~ 
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